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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a transparent conductive circuit forming 
device which does not require many processes, and can form a transparent 
conductive circuit of a low resistance at a relatively low temperature. 
SOLUTION: By discharging a transparent conductive ink 4 which is formed by 
dispersing ultramicroparticles formed of a transparent conductive material 
in a solvent, by using a discharge means 1, a transparent conductive 
circuit is pattern formed on a base plate 2. When a transparent conductive 
circuit is pattern formed by a transparent conductive ink including 
ultramicroparticles formed of an oxide type transparent conductive 
material, a transparent conductive circuit of a low resistance is formed by 
heat processing the transparent conductive circuit by heating the base 
plate 2. 



BEST 



COPY 



<19>B*&&bfr? (J P) 



$3^^9-320363 

(43)^SaB ¥fi£9^(1997)12/112B 



(51)Int.Cl. 

HO IB 13/00 
B41J 2/01 
H05K 1/09 
// H05K 3/12 



503 



7511-4E 



F I 

HO IB 13/00 
H05K 1/09 
3/12 
B41J 3/04 



503 



101 



D 

A 
C 
Z 



(21)iHH#^ 



(22)ffi^B 



$ffg¥8- 140476 



¥^8^(1996) 6 J? 3 B 



*is* mmmv>%(.7 ol (t6i) 



(71)m^A 000001007 

JiUiCiB*BBKT3tVf- 3 T@30# 2 ^ 
3Kj£t&*-eBET;tl J J L 3TB30#2*f- 

(74)ft§A ifi© 



(54) (SgBjw&fM £9i««{Blg&&agSt 



(57) 

lslB»j£ga€ttft-r-5. 

a. &fo2&mmTz>ztiz£Qmwm%L®®&mmm 




( 2 ) 

I 

ffiumwm®^ >*&Btthi>Tmmfa±izMmm.Bnm 

[f»*JS2] m&±izmwmm\s}®zj&i$.-rz>mBm 

Mitw&MwmmmimzT&i&zntzmmmT&mm 

\z^Wi^-cfs.^mmm^ >{7 ii. 

mmwmm-i >^^ot}hLxmm&u±izmm&mm 

mik®%mAmmmmizTMf&2ntzmmm.T&®fti 20 

WteSBJ^S-f tilth LTBat2S«±{CHftl2S^ 

mms^mm-r^ tmzm^mmmm^ ^mmm 
2nfzmts.±izattiiTz>z:tiz&o. mmmwmm®& 
&M&?z> t^zmmmmm^^mmmt & ztz^ 

i&tsntztiLTT'&z z. t&&mii-?z>m&m 1 nm 3 e 

mmi?<D'i;&mizfcCT&w.Tz> z tv-czzz: t * 
&®i£T2>m>!tm 1 nm 3 m^mmmmmmm^m 

[0 0 0 1] 

®&&&i$.Tz>mwmm®&&i$.£mizmi,. ^izmm 
mmm^cD^^mzmt^. 

[0 0 0 2] 



^§0-^ 9-320363 
2 

i)>y^m®iz&Q&wmmmm&&i$.Ltzm. 7*b 

£§>. x->5 i >y. u-^x HidsSfL Sc^^oxe*^ 
[0003] ifi^. s^^tHj^^^^-r-i.^a 

i£#5U?g£ troops. SB^^gi 

2 9 1 7 2 6^{C«k0a^$nxU-5. 
[0 0 0 4] 

ftm-rz>rztt>iz3 0 or^±©j&j£ifi7!>t£>g<h&.s 0 

[0 0 0 5] I^fTOtLT. SSifeJ:< 

ffflSnit^ITO (In, O. + SnO, ) 

rcms. 3 0 oicwji-cii 1 Tom<?>mttf femz n. 
^— i^^ff o/t±tcx^u — yepm&ftofztbs 1 to 

[0006] KS4 , Jcg^nfc^^-Kv>-fe;u 

U h*^»rBEB3i$-t*-. I n <h S n <Dt7 ^Xi? &mM 

(t#g|Bg6 2 - 2 4 5 0 5, 2 4 5 0 6) . 
Si&O. SB*<*S!fbt5«(tTft<. 

[0 0 0 7] *«9§tt. CCD«t^Aj:Se*t$ffiK»Rgg^ 
[0 0 0 8] 



( 3 

3 

xwm&m.±izmmmwmmM&&rt*— >^/«-r§-f 

[0 0 0 9] *fc*S5SHtt. 

tz Tjgfi£ $ nfeawK** f§ipj iz £ -e-T& 
&&&±izm&mmmn®&&rtf->Mi&'rz>*( >z 

otitic© fi9E-f >^ttfli^©tC<i:(3Bl}g2SBJ 10 

[0 0 10] i^i^BJtJ, S«±(cSE^^[aIgSSr^ 

m&mitzxMi&zntzmmi^&mmizftmzitxti; 
zmwmm^ >&£.. mmmmm^ y^^otta^xwi 

atm^®£&ffix.. wi&&w.&ijQm-rz>iimzMimw 
mn-o? zwvjam £ titz&&± tc t±ai -r -a c t c «t 

[0 0 1 1] *jfc#«9itt. HflBBia^&^H&S 0 . 1 
u m&>TlZMf&Ztlfz1h5?X'ilbZ> Z\ t <M# 85:<t-f -5 fee? 

[0 0 12] Sfc*^a^(i. mlB2SBj^|5jKC!)^ 
-& Z. £ £r#85[ <h f •£> fe -5 . 

[0013] *&*«9itt, m^sRfflau. maBan* 
^leisso^b^iqi^^n-s^^j^T-cfToct^ 30 
mt-r&hcDxsbZo 

[0014] $ifz*mmt. M&m&mn. 3 0 o'cjw 

[0 0 15] *^<D«k^fC. anifitt^Ai: 

xM&znfzmmiTzmmizftmtEitxtezmwmm 

^ >2£^>?nkiii¥miZXBttii-rz><i:vtzffii$.~rz>Z. 

iziz^v. mw.±.\zm.*mm.m&*rtt? 
[0016] m<t®>mmwmmmmizx&f$.t£ 
ntzmwLft?z®mizftmts-&xtiiz>&wmm'( 

>^atm^iz^OotttiT^>z\tlzjzK>. Sffi-Ltcjg 40 

mmm®v& : £/v?->&i$.Tz>£mz. mwmmm&tf 
jgj$£n&«. mm&mm-r2>z\nz£iomw&mi2i& 
zmmw i,x{&i8.tn<z>mwmm\si®£Bf$.? 
[ooi7] mfazmf&tzizmzmitvi&mw 
&mi±tim\zxm0Z2nrzmm%L?$:mmizftmt£-ex 
tezmmm-ovz-i >?ottti^m\z£. ontm-r&c 

[0 0 18] A^->Jgfe$tl/rSB^qaiu^ 



- 3 2 0 3 6 3 

4 

m-t > i7 <Dmmm.'f-v>-3&i t \izfocx%!ii-?& &o\z-r 

[0 0 19] 

[0 0 2 0] m i «. *^B^^is<D^(c^^^^ 

&fr<fc3fCE£njtS«. 3«d«>Sffi2 SrX-Y^f6] 
£ -tt-S X - Y X t— vT<fc -5. 
[0 0 2 1] CCT. -f>*^xy h Hi. 0 2 {CtkT 

^vizmmmm-i yt> (UT-o&iz^?) 4&mf%i, 

XfeBZ?£±21±. ^(DfeBOy&Jj&mmLX-l 4 
SrSfi 2 icotiii ^tSdclckO I£ 2 -hicSBJJSgmisl 

[0 0 2 2] CCO-f >*7i?x.y b 1 ti. 

T^oiz-i >^47i^tt$tXS'f >^iR^eP 1 at. -f 
>^ 4*in^-r-5v— ht— ^ 1 be. ;o->- h t— 

^ i bj^mai^^-r^^jsge ice, co^aigs 1 c 
(Dx-f v7-swz*>*7Lxo±iii\Biwt; (.atmmwim 

[0 0 2 3] <tC5T. ClCDO^v'x-y H 1 iZX&f& 

nmmihiTVtmvttmzjiixmizztiz. m^i. 

o. i nmmm<Dmmz-rzz.iitfX'£z> 
jio\zu-ox^z>o tt.is, >&mzj: <omM&m<-tz>m 

«t -5 K b Tm©$:P < r -5 =t ^ JCT-S . 
[0 0 2 4] — ^. COaBJ^-f >i7 4ti. 
0. 1 ^mWTffllW^W^lCTlsESnfciWl? 

li50~100cpsgftT*5. ft*. Z\<D£otS.m. 
WL^m^tLXit. ZnO. CdO, ZnS. Cd 
S, SnO, . InO, . Cd, S n O, . I TO (I 
n, O, -SnO, ) !£<Dmity>tfmmt<tlZ>o ftiz. 

*jmxmmm£mm&&i<D*x' i to^islk 
[oo2 5] &.tz. ftmmm&oiriizm^znzm 

)i>. **s*v-®<nnifoe>tt&%§'$>m : g&ftm®®iz 
«2«3 o ox;uTvmm&z&-rz>b<Dx~&ntf& 

[0 0 2 6] ?LT, d<0«fcp»C-f >^ v?x y h 1 i&ffl 
^TS«2IC/^-->y$:ff^/c^. iH8f2-f>? 



( 4 ) 

5 

[0 0 2 7] tu^t. C«)gEMS-f>?4l:t^$ 

[0028] cid-e, cojiwaae. ansreiaBgoK io 
{b^flPx^n-5Bfr^SS'ca&-l) 3 0 0*CWTC5SS. $f 
5 0tKTT*#*6 1 2 0 «-*IgfT;U£«fc 

iitettWT. Z\<D&olZitmft<&MT~<&m.trL<Dmwm 

[0 0 2 9] -eUT. CW«t5?S:^JS{C«t:tD^fi£$n 

©T-5«fc^tC^:-5. cro^SS: 3 0 0*CeUi<7? 

«e>. ^a«3 o o'cttTTfT^.t^Jc-rs^s^s 

[0 0 3 0] *^©^§gJC*5lt-5*SS0!HCOI,i 

[0031] mi (Dmmmt^x. sg2 5 nm© 1 t 

Oi@m*i^*@i5f&#5M;%£. *6 0il%, n 
-^f;nfoUK>2 0li%, if 1/>^J3- ;n 

5 SS% OTgtJ^TI* >H5^T4 B#p B TOj$«-{g $ tf-^-f 30 

S 2 ±lcqtai lt/^ - > Lfc. 

[0 0 3 2] &*5. -f >i'i J i yhl W\y H <t LT 
te. 0 3 (C^f <fc ^ JCttttJ □ 1 ecr>PS2 0 Mm. fcf y 
f25/im, RtaiO 1 e7»U 0 0^tt^±JcM^T;U 
K 1 A£ffll>. ttJiiJliSg: 1 0 0 0 H z THtffl£ 
ttfc. iifc. Af * — H4lCji%?*£3K:fMB5 
mm. ®|S]l!g5mm<B7-f >€:Wr IC5*R1^U^:. d 

>£itfc. 40 

[0033] m2e>nmmtLT. nmmi<tm®e>ffi 

fiTC. 0 5<C^T«t-5JC/t^ — >»tt^S«|5 0 Mm. 
SUSIIHl 0 0 Mm£D7-f >£WtK:2 0*9? U S?S 

[0 0 3 4] ^3<35HSSC»]i:LT. fig2 0 nmtf) I T 

y h i \z-z^——yy#mm.7)vttv «5x (# 7 

0 5 9) 3S«2±JCDtmLT/1^->«:JgfifcL/t. fc 



?fSU -¥9 - 3 2 0 3 6 3 
6 

-f >S- 5 FfT!C5*Rl^Lfc (i*i4@SB) . Ctl«9 5 C C 
T 3 0 $M£8HSfl:G>!£, 2 o ox:<Dumx 1 ^fum^t'^ 

[0 0 3 5] m4(Dm&]t LT. &S2 0 nmtf) I T 

M CT3-:>yttB17A»'JiJ7X (#7 

0 5 9) SS2±{CQtmLT/1^->^)gB£L/t. 

[0 0 3 6] ^df. ^l&BSflJlCiS^Ttt. -f >i7z?x. 

2 5 0t;JCjnf^Ufc„ O^yi-yhOA 

1841 5 mm. mf®ffi 5 mmO^-f >£Wri;i 5 *EP^ L 

[0 0 3 7] ^5©SIM0iJ<f:LT. SllOOnm©! 
TOe^^*@lg)5g»5®g%€:. ?K6 0ffi»%. 
n-^^Hf P'J H>2 011%. Ifl/>yij3-Jl/ 

1 5 11 % CDffJ^T'-y- > H 5 4 ft F.«Jt £ it*: 
-f>^€r. -f >t?i?x.y hi \ZTU — — >!f#m%k7)V 
AU«7X (# 7 0 5 9) S«3±(CttfflLT/'t^-> 

[0 0 3 8] &*5. >^5Jl7 HO^ Htt. Qtm 
Pg50Atm. t^f 5 0 Mm, t±ffi^i£©:2 0 0 OH 
z, ttitiQjJU 0 0 jS. fi^i^MA/fe'v^'s.y K£ 
ffl^fc. /t^ — >P^«. ii5mm, ^Pi5mmc^ 
z>-i >Sr^FfTlC2 0*^Ufc„ C^T. *^S60UiL 
T«. cn^9 5tT3 O^^^ftCD*. 2 0 0t© 

[0 0 3 9] SlWtt^ltLT. SS3 0nm 

mm-1>9 (^t<bl (») SDX-101) €r. #7 
X»« (Mf («) KV-^-fA^XAS, /9£ 
1. 1mm) ^g0. 0 5mm^9'ft-/'!-T 

[0 0 4 0] 'AlZ> -eO±(C2 5 0^ y>jx<Dfig$:fflti 
X9')->%imtiilZJ:K)UzJX K®$r 5X5 Oramflffl 

^^^ncepgijL, ^i o o'CTdn^ss^ffcs-tt-fc. 

«OI/->7 h^W/P$«^j6 MmT-*ofc. UvX 

IV 7<7 'J ;umig3 3®g%<D=b<7)?&fflU^. 
[0 0 4 1] $6*T'Sfe^tfc 0 C10?^»lC«fc 

XS|g±(cS£oAco Ctl^*S4> 5 5 0tT3 O^JioSi 
5 Otf 1 57>RHJjO»iL. Cin^^giLT^^BScD 



BEST AVAILABLE GOPY 



( 5 ) 



[0 04 2] SB 6 item Lfc&3SiS0y*5 J:^it^JTi3 
<btl£ I TOBSO^^^-rOffSS. &*5. I TO© 

3 4 0 0Mg£B£Be^7tKgt(rTiSfi4 OOnmi^ 
7 0 0 nmOaUSSrfrl^. 1 n m^O^ia^WMS:^ 

= g*Mfc (ft) Sa-UX^MCP-T400lC«t0. 
mm\A. TENCORtSALPHA-STEP 

[0043] ^lt. z<Dmfr$*>w ?tz, m 

«P. SEJfeCDX^ 'J— >WJffi»CT^BK^nfcMBJ#fl[lI 

EBSSH**-*-* C tar?**. 
[0 0 4 4] 



£JS3-? 9-320363 
8 

[^BOfW&gliBJ] 

[0 1 ] 4c9Bm<DftifiO«18(cfll«a9l9t3[att}SiS(S 

@2] ±ffiS^^[HlSS^^S<D-f >2^5?xy h(D 
«Sjg£E&9i-r<50. 
[0 3] ±£2-f >9i?x.y HW— 0iJ*^-rSo 

[04] ±6S-f >£5*xy MrTJgJfcdn-Sa'BSMSlH] 

* — > ©— 0i] £ ^t* i. 

[0 5] ±8BSWW«B®KA* — >©flS©— fclSiRT 
0. 

[06] **»«Rtftk*SE«T»6nfc I TOK<0»tt 

[flF*OR9I] 



1 

1 e 

2 

4 

5 

d 



-f >9i?x.y b 



[0 1] 



[02] 




[05] 



( 6 ) 



$$B3¥9 - 3 2 0 3 6 3 



[13 3] 



1e — Sfo(p<j)0(j)(t)(p 



qy — <pd)(^q)(p(p(})qT] — |^ go>tm 

Mil ~j | 




1^6] 





(nm) 


(Q/O) 


S$W(Xl0e-4) 
(Q * cm) 


3KB* 




sdmi 


300 


383 


11.5 


81 


a*? 




300 


47.7 


1 4. 3 




i fi» 


&tt«3 


250 


SB 


2. 2 


83 






250 


10.4 


2. 6 


84 


&*? 


mmms 


500 


4.4 


2. 2 


75 


Aft 




800 


92.0 


73. 6 


68 





MAILABLE 



